
PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 2001028458 A 


(43) Date of publication of application: 30.01 .01 


(51) Int. CI HOI L 33/00 


(21) Application number: 11267827 

(71) Applicant: 

NICHIA CHEM IND LTD 

(22) Date of filing: 21.09.99 

(72) Inventor: 

YAMADA MOTOKAZU 

(30) Priority: 21.09.98 JP 10267028 
07.05.99 JP 11127178 





(54) LIGHT EMITTING DEVICE 


(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a light emitting 
device of 3-5 nitride compound semiconductor, capable of 
emitting light of a desired color rendering property by 
a method, where well layers which emit different colored 
lights are laminated, and lights emitted from the well 
layers are mixed together. 

SOLUTION: A light emitting device 100 is equipped with 
an active layer 106. which is provided with at least a 
first well layer 108 formed of In- containing nitride 
compound semiconductor and at least a second well layer 
109, which emits light of main wavelength peak longer 
than the main wavelength peak which the first well layer 
emits. With this setup, for instance, when the first 
well layer emits blue light and the second well layer 
emits yellow light which is the complementary colored 
light of blue light, and these colored lights are mixed 
together, by which a light emitting device which serves 
as a white light source can be realized. 
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^iJ^ hSl 1 lO^ffitiffML. R I E 
•x.yf^>^^0 ^fiT*pa:3>^^ h® 1 1 Hffl;^^eJ^*y 
^>i>^i2LS*^TV^ pMi3J:t>*nM*«#*S*Saj$ 

[0062]j:^'y^> ^*^mk. X/n^ y ^ V > iT^fitl 
J: t9 pM:?^^^ hSl 1 1 (11^/12 0 OA 

<7)N i tKu^^tspmMMl 1 2 fc. pMmSl 1 2 

<7)±(C.1^'>T-V >^*fflOA u J: t9 0. 5 ;t/ mO^ff 

>cf^m\zi nn^\^fznm^> 9 9 he i o 4±(z, 

Wt A 1 ilS-g-trnfflm^ll 1 4 S:ffMi-^o «f^(C. 

pMmsi 1 2(D^m^^m'thfzib\zs i 02 j: 

[0 0 6 3] COJi^u, -jfe 

n ^^tf Mltt/¥^#^75^ ^ ^ » 1 1 0 8 ^ » 2 

1 0 9 i^-fho -Ot »2#pe 1 0 9 
(i. »l#pe 1 0 8;6-^b&ai$tv-i)±t:-^rS«<t 

i^. I nxA I yG ai-x-YN ( 0 <X. 0 ^Y. X+Y^ 
30 1) T*fM^tt. »i L < li^TCrl^B^BO I nxG ai-xN 
(0<X< 1) T-ffM^tL-Bo 't-^'^'b. InGaAl 
N^<7)1feOSft1^4^«^(lit'<T. I n G a N(i«^« 

m^zmuwM. tfz{±mfh^^\^x\^^xi>vcm'^Mi-t^: 

^¥u^i^ir:b^Rmtl.X'Ki)&^ixhfzisbXhho * 

10 8. H 2 1 0 9 ^> L < ii^cOflfe<7)#pe J: 

K^^^ y -fcOi^^t^mim^Mi^^ 19 ^-i>ISMS 1 

0 7?:*L. C:ttP>#PS 1 0 8. 1 0 9 i:-f-OFflli$^^ 

stt^Bssi 0 7 t^nmx^xw^WL^fiho wmmi 

40 0 1 it^ ^\zm^^K^£^^i)K GaN. I n G a N. A 

1 G a N*0*t«-{l J: . 108. 109J:fr)l? 
<. 0Jx.(fScWAe«o|BIJ*«r*-r'&J:^(^ffM^tt 

tfz^ mi 1 0 8i5<t:tf^2#pe 1 0 9<7) 

^/p^LT(i. #(ilS^§tt^v^;5^ MxJfl OOAti 

0 AlilT. ISiiyW-t t < 5 0 AJ':J.T<7)(Kll(CW^i- 

-?>o 1 0 0 Ai: ^>i¥v^^. ^^mfi^^^m^mmxAL 

50 [0 0 6 4] tfz. pM^m^i^i^XXfnm^m^tX^ 
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^^^<r>m.\m^^^<r>m^mt. idxaiyg 

ai-x-vN (0<X, O^Y. X+Y^ 1 ) t^StL. ±i£ 
[0 0 6 51 ^ity-<^- Yy>-f<r>')- 

<r>w&tn ^ ^^^Lxm.%mzmm.-r^^ >•)-- • ') 

-7H7> h . i;- Kitc^J^-f^'V-r-V >i^Lfcf5;> LED 
^ •y 7'Op«giJ J:LKn«M(-E^3 5 /« m<7)^^7 -< 
:fr=Sr*'-;w*'>T'^ >^^L, Hfe:^?:';- K7^- 
A03fe®{r;^■7^•y^.•}^>•f'-^ >^^-r^o ::^ttrJ:f)^ L 

ED^ y-/0;&^gt • 'J - F^iy-'T-^^ h 

10 0 6 6] Z')Lxmhilfz^±V-<:i--Y'7>-fl,z 
2 0mA (Vf=3. 5V) OBl:^fS]^»E5r»E L;t t C 
•5. 03 (C^-t i T {C. C I E (l±<7)ffi^75S 

(X, Y) = (0. 333. 0. 314) X'^^iX, 

SJS3i**<»6 0 0 0 K-c*^ll^tx^5' 
36**#c,tv^o ^cot^, » 1 *3 J: 2 #^)B 1 0 
8, 1 0 9 7)^^5, ^^i^4 7 0 nmiiJ:t/^5 7 5 n m 

0 9 h ;n±. » 1 ^pm 10 8 

[0 0 6 7] :^^m<omw:i^m-t^tztf>i.z. it^mm. 

Srfi^oTto m^J:lK||2<0#^Sl 0 8, 1 

0 Bcommmm'kxfimx.xMJSLLfcmummi^^L 

XM.X.tZo itl(±, I n^#fi<0#V^f^2%jtJl 1 0 9 

3S^?>03t)S/4^^^^L, » 1 1 0 8 c0Sb^b14*%b^ 

ttcoj; ()^.v^lS2#^S 10 9 «c51l^-f "otL-cSftLTt 
7t*!){C»l#^JBl 0 8«O^JS*>®Tt)tfci6i:#^t> 

[0 0 6 8] (HM^ 2 ) «fel&3fe<7)» 1 #F® 

2 0 S^riaiiJpLT, -^W-4Si: L;tm<±ll*S0Ol 
fc|SI»JZLT> l&3fe?ilT-2 0 OSrSfiKLytTo ^9LT» 
^>^^^c|fe7fc«^^ 2 0 0 (7>lfe*fe{±, 1 

1 0 0 icJt-<rfei£S**±#L«A7>?*^oTi.x.fco 
mz. »fef&7t-r^^i#^s*2Sii3!jDLT, -^tfs 


(8) #M 2 0 0 1 - 2 8 4 5 8 

^Ife^S^lOO (»l#P^l 0 8;6'3^. »2#^ 

e 1 0 dunrn) iixirmm^2izi:i>%±m^2 o o 
{Sii#pii2 0 8**4S. m2^Rm2 0 9i)nm) 

-To -t'it-t,. ^i#^)gi 0 8i>J;i/»2#PS 1 0 

'5> O 

10 [0 0 6 9] mmms) ^i^pmi 0 8i:»it^nm 
mi 0 7<r>m^^-^fi-?rti^2 5 Qkfi^hm^ o o At 

BKL/^o Lr#t>nyif§7t:^?-1 0 0 tC)ll:^|6]i:vjE 
-&»itL/ci:::^., |g 2 #pe 1 0 9*»'^-t-2>3tO^«(± 
(itJrai:T-*'5)<0(Z*tL. f^l#p)il 0 8*«|&f-&* 

[0 0 7 0] mmm4) m2#p^i 0 9^mtsmm 

f§ 1 0 7C0)¥^^r-?-iX'rtL*Jj2 5 0 A5>"b*^j2 0 0 A i: 

L;tJ.mt±*ife0J 1 1 rattle L-T, ^m^i 0 0 *ff^ 
20 m-ri>o zo Lxwhixfz^itm^i 0 oizmijmm.^ 

i'MLtztZ^. »1 #pg 1 0 8*«|&i-^f&7lc^K(± 
(JIJF^i;T-*)-&C0lCjktt. »2#p8 1 0 9 3»*l§-r.i.% 

[0 0 7 1] immms) m2^pmi 0 9<r>mit:^^ 
^ h )i^<r>^m<mi. ^Jfet^J I <r>m 2 ^pm i o 9 i "9 1 

30 fm-ti>o *fr6^i-(±, mmmix'its 0 ovKm&L 
tzf&m^mis 1 o"cti±«f* t*fc, mrnmix-m^^ 

fcTM 01-7.0. >0^<^LX. m2^pm 1 0 9 ?r fig; 

v^TtvcT^tf-g-ft. Co Lr)S;ffil$n/c»2#Ff@ 1 0 9 
O^*;^^^' h^i'^S-^li, J; f9 rn- Kic^-So •) 
fl^x^^' h;K7)i|i<tiiii;5t(2;< 5:*o ±fB<oa»), «lit 
iajSiS 0 CC^^ib 8 1 0'C(cL;tC ttcj; I). 1^2* 
40 pm 1 0 9 0±t:-^'iSfi**M*ft1fflt-^»L/^Ct 

iEx*ct=Sr<, Hit^'^i' ^;^o#•ffil|fSfi^t^:C;<-r 
-^>sli:**-e§-^)o mA{i:^^^<ommM\<o^it7.^i^ 

[0 0 7 21 z<r>X')\zWLWkT&Si^±.^ffzV)^ ^m<r> 
Xi>. V)\^<7)^m«^i:!i:if^Ztii^X'^^ £< 

50 [0 0 7 31 (i§?g<oiiisof^^. 2 ) :^^m<r>^m<r>m 
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(±^2 ^wm<n^ii}mM<r>^»^XT<r)m:W ^ w-r ^ case 

[0 0 7 4] 1 -effM L/c|§jt«^<7)#PS75^* 

[0 0 7 5] tr, *M^l-C-ffML/-:|&7fc*^ 1 0 0 
<7>#F'il 0 8, 1 0 9{-o#, S/p:^|fi](;SiE^:e-|6j 

116 tc^l-i 0 ic. n^btii^h^'pm 1 0 7 f ;^c(± 
1 0 8{±. ^<D^^mM<r>^»\XTff>mMi^1ri>U» 

OJS-^v^) R^^ ^R=S/LT-*i6<bit^o «1C:T% 
?Bl5ti-^«i* (ft^L) (i, ffi< t 1 ;umgK**tl? 

^^T-*)^*^ 1 0 ;umJiJL±#S^bn(f, ^^tcffi^tt 
J: <IHIdi(7))t^v>R*tfiIl]T'#, »iLv^o i/^-i. 

t LTfflv^T^i iv^o § 'bfZ^pS^i^^^-r^lHldiOS'g- 
[0 0 7 6] i ^ *Jfe0a 1 T-B« L 

^•co|S2#FS 1 0 SUov^r, laiaojK'&v^RSrtfjB 
0. 1 5r-$)o7to 
[0 0 7 7] (SlSfe^e) »2#P« 1 0 8 ^ 

conaaoS-g-v^RA^O. Ihta-^fz^ off), HdlOK 

^*#^-*#7to %hMz^%^\ 0 OtCittJf. «E 
2#P« 1 0 9*«l§-r'5.ltfe760^JKt-*t^^, 1^ 1# 

1 0 %if^-t^^^it<r)im.<r)Yct^^ i i-it 

^1 0 0O|&3fc^il5pUov>TI±, l5l?l^l^^<><0T-*o 

fZo 

[0 0 7 8] (^i£0IJ7) »fe7fe^%*i--i.»l#FS 

1 0 8<r>mmi^mi^x.x. mmmi tmm^ tx^it 

1 0 8 JtSLmiEiStirS 3 0 'Ctc|3:5e Lfcf^ 
LTTMG. TMI, HXl/li 

^3*S2 A/ sec T-IPS;*^J3 0 A<0 I no.sG ao.sN 
[0 0 7 9] cot SSi^ps 1 0 8{i, »2#^ 


(9) 2 0 0 1 - 2 8 4 5 8 
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<7),^a6^fiJ^R*^0. li:;&^o >l<Ot§|§** 

1 0 0 (±. *j(60!i 1 1 inmm<r>Am^%itnmi^ 

W<7)lff>o|;;0^'i^;t<. -?-co^m> S^KttJ: <SfSI<0}« 
fett ^ *i- ^ e fe^ig it §ti- -5. c t Ti^-t? § ^ o 
[0 0 8 0] (llteCT8) [117T'^-rJ:d(;. **fe«1j7 
T-(iI no.sG ao.5N5&»<i>^r*»l#^*3 0 87>*3« 

^'k *te0lJ 7 t iBl^tZ LTl&7t«^^3 0 0 iWm-r^o 
Z<r>t^m24^plS3 0 9<nB{hlt^ »1#^«3 0 8 

m2lzit-<X\^±LXiS'0. i3t##PS3 0 8, 3 0 
9*»«9 0|&^<05ie^>|6)±LTUl9, !|ttl»l#^e3 

m 2 #pe:*^ f> Olfe^cOS^JSit |liS0lJ 7 (-Jt-<;r 
1- .& O T% ai4 J: < B^ao?^fe14 5: S e 

[0 0 8 1] mmm 9 ) ^icc. usi^u 8 1 (±»(z. » 

l#pg3 0 8<OIHli[i*^ l|2#^S3 0 9 J: f} t:^^ 
-r^t?*>, IHlgp«cO£46-£,S!|'&RO«0. 2-e*> 
0. 4 T-*^»2#PS3 0 9 Sr#tr^3t®«:*-r 

-s^^^KT-s 0 0 'Srjfm-rio 

[0 0 8 2] C <7)^±m^ 3 0 0 (±, 8 {Cifc-<T 

30 1 0 0 tit^LX'L&<^j::h. ^hiz, mi isXl/m2 
#PS 3 0 8, 3 0 9 i!)^h<D±(7)±mitAi^^m^z:t 

[0 0 8 3] mmmi 0) mmms tmm.izLx. w 
mmm<r>^ibi>m^R<r>mii^o. o sx-^^mi^^m 

3 0 8 IHISi5^^<7>d^<6^«lJ-^R<O^S7!»*0. 0 8T'* 
-5.»2#F)i3 0 9 ^-^tfiSttS 3 0 6 5:*-r-i>^ 

3 0 8{cov»r, #>%'8)?«r}il^-t-'&t, v^-r*x<>RO 
40 tt:±*^)0. 0 5X$)'^x. mi^pm 3 0 8<r>mxHH$ 

wi^tfj:i>o ifzZ(ot^. zff)^itm^3 0 o<7)mm 

(CiJV^T. m 1 3 0 8 74*^ 2 3 0 9 J: O Cfl 

L i RO^t*fl5tUftiW1--l.'£-S(±^ v>o 
[0 0 8 4] »hilXfz^1ftm^3 0 0I±, *iSC«i8 tISj 

t<or-*;i.o Lfc3&«oT, mi isxu'm2^pm<D 

50 fl*m^O#ttUJ:t):fc§v^f^S«r4-x.*Ct**aiB$ 
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[0 0 8 5] mm'r>nm<r>fm 3 ) :^^m(ommmi- 

l/f^2^Wm±l,Z, AUGai-iN (0<z<l) i-h 

[0 0 8 6] mmm 1 d ms «r#Bs L^*«<buiwr 
10 0 8 7] mmmi tra#o^a^fflv^r. 
i&^«T-4 0 oti. mm. mam 4 o i ztumis 

[0 0 8 81 nM4^»ft:»4 0 2(i> -9- "7 r >f T 26« 4 
1 1. G al^'^^h^^^^yyrm4 12. r> K--7^co 
G aNS4 1 3 a ib^ JiO^^S i K~*/OG a NS 4 1 3 b 

13. S i K--r<7)I nGaN75-«b^^nM^'^'y K« 
4 1 4 ^/li^XmSLTBffi^tL^o nM:=?>^i^ 
Ml 4 1 3 0S±S<7)S i K--7'<7)G a N« 4 1 3 bO 
±tCnSmM4 3 6 ^Mf&'T^o 
[0 0 8 9] pM^^i^mA: 0 3(i> Mg K->^cr>I n 
G alS^^-h^^^mi (DpM^ y y K® 4 3 1 . M g K- 
■TO A lGaN;<>>ib^^»20pM^^*yKe4 3 2. 
Mg K--7'<7)G aN:^>fbJi^pS!:=?>^5^^ hS4 3 3 

<^±lCpfflm*4 3 4 ^BSci-^o 

[0 0 9 0] r&14e4 0 1 ii. nMn>^^h®414 
UiSv^I nGaN;0^ib^^»l#^S4 1 6 pM^ 
hSUiavM nG aN:0-^*^»2#pf«4 2 0 

^#tj'^m»T*#^«5i**-r^o »2#^)i4 2 0 
it. »i#p® 4 1 6 <t J) ^>:^^vM na^t*-r^o 

*^i&»^,^3-e(i. »1#pS4 1 6±(ZA 1 G 
aN;6-^^^^lKMS4 1 7ioXl/G aN^^h^^^m 

2mmm4 i s^fm-r^o ra^t;. ^2#^S4 2 0 

id A 1 GaN;^>fb^-2>Sll»MS4 2 l:fe<i:?/GaN 
:6-^:i>5>»2»MS4 2 2 SrffMi-'5>o » 1 KM« 4 1 
7i3j:t>^4 2 1 (i. ii: LrmT-=&ihi6^/N'U T« t L 

xmmL. m2mmm4 i 8i3i:^;^'4 2 2it^ ^tLx 


(10) #53 2 001-28458 

(i\ »fe*75^^i&7tPiHg't»i#p^4 16^. n^it^'^ 
^±nm^^m2#^m4 2 0 i^^^t^-^tz^^^ 

*miF^f^«-r^±T% ^1 iDi:t>^'»2<7)i^^gii. m 

CT^ii. A 1 ajSJt^ 0. 5ttTab'5>o 
[0 0 9 1] ^0?Si14@4 0 1 ii. mi#Pe4 1 6> 

^ 1 mmm 417. is^ 0^'^ 2 k^ms 4 1 8 ?r 4 mmm 

^MLXf^mL. ^0±(C^2#P©4 2 0. 

70 S4 2 K isxi/m2mmm4 2 2^a®LT. ffM? 

fl^o mii^^lf^2^Pm4 1 6. 4 2 0(i. InG 

i&mi^-t^it^^i'^zt-^^^x^^o ^i# 
p)l4 1 6ybm4 8 0 n mO±l: - i^rSft<7)»fe*$:lfe 
L. »2#^B4 2 0;&^*^5 8 0 nmO±tf->^i£S<7) 
«fe**f&i-'i> J: ^ <D I nafiEJtSrSlJffll Lr 4> J: 
v^o Sll i3 i: ^/^'H 2 416. 420(i. ^30A 

<om^i:^L. mii^xx/m2mmm4 17. 421. 

i3<tCf4 1 8. 4 2 2<i. *t,3 0 0 A<7)I9^ Sr^i" 
20 [0 0 9 2] ^±m^4 0 0Off^ffi::^ffiUov>T 

[0 0 9 3] MOCVDvtllJ: «9 t^^^ft: * U 
■Cl&*^^4 0 0^fl^«i-;5>o Sfe*L/c2^>^ 

(D^yr^r (cm) X ^ ^j:^m^4 1 1 =^MOC VD 

H2 ^i;tt-CSSl*I^H2-r+55*MmL/::f*. ^« 
SJRS: 1 0 5 0X:tX±^^^X. S«4 1 1 ^ ^ ^) - 
^y^'ir^o **#^«4 1 1 t tT(i. Cffi-^ 

tf^^;U (MgA 1 204)<7)J: ^ SiC 
(6H. 4H. SCSr^tf) . Si. ZnO. GaA 

[0 0 9 4] ^^U. ^flgiajS^S 1 Oti-CTtfTMG 

VT:**Xt Lrtt*&L. m^mi 5 0 AOG a NS Sr-^^ 
•7T^T^1S4 1 l±(lffi^LT. /<yyrm4 1 2 «r 
f^^-t^o /<y7TS4 1 2{iG aNOftfe. A 1 

N^G a A 1 N^t^OttW-SrfUffl-r^C: t;6^-e^^o 
[0 0 9 5] SEt^T. IE5H-:^'XOgitA«r— B.jhi6. ^-v 
40 'J r:^"^X^5;lLL^>6^^ib. ^SS* 1 0 5 Ot:(l±tf 

CfNHs. ^^UT**>^i: LTH2*5tL. T>K-'7^0 
G aNS4 1 3 a ^r/^-y >^Te4 1 2±U«S-r'2>o ^ 
LT. ^^ias* 1 0 5 Otdilif tfci^. i^.ft^*^ 
<!: LTTMGi3j:0''NH3. ^ \ Tif :^ tl^XYLz. ^ 
»e^**X<h tr S i H4«r?tL. S i;&-*K-'7^$tLfcG 
aNS4 1 3 b^7> K-rc aNe4 1 3 aO±(I« 
m-fho yy K--/COG a 4 1 3 a^<tCKS i K- 
7'<0GaNS4 1 3 b Sr^cSt^ 5 S«S LTl^j 4 ^ mO 


-10- 


79 

[0 0 9 6] m^^x. wM^^:^<^htx^±i6. f&mi^m 

8 0 OVizT^f^o i^S^^^^^tTtif^. WM^^y^t tr 
TMG. TMI. NH3. ^ x Tif t LXKi. /F^ 

LTS i H4S:SiLL. S i * K- "T^L/si I n G 
aNT^-^b^S^^^^ y K®4 1 4«rS i K--/OnSGa 
N^±4 1 3 bO±(lffMi-^o 
[0 0 9 71 ^^U. ^mfi:T-#^«iio?!5r1±S 4 0 l * 
S i K-'TOI nG aNS4 1 4 0±(lS^-r^o MO 
C VDffi^rfflV^T. iS^fiS^ 1 0 5 OtdL. WMif 
LrTMGi3J:O^NH3. ^ -vU T t LT H2. 

L. nMl nG aNO^^ y K«4 1 4_t(I«^;2 0 0 A 
l¥<7)nMGaNS4 1 S^f&m^'^^o 

[0 0 9 81 ^Xiz. mM^':^<7)mx^-K±ib^ mm^^ 

mil 5 0X:iZ^^Lfzmz^ nVJWM:^* :^tLXTM 
G. TMI. NH3. ^-VU T:^rxt LTNaSraiLT. 
ft 3 0 A)¥OI nG aN75-'bi'l>»l#P«4 1 6 ifSi 

[0 0 9 91 t<D^k. j&mi&mi: soovizw^L. m. 

^ff>^bLXTMG. TMAib^i: t/NHs. ^^^')Tif 
LTHz^itL^^ei^ib^ML. *^3 0 AI¥<7)»1» 

s)i4 1 nmm-r^o 

[0 1 0 01 ^v^T. ll3|Bl-:**:^«:ik*!>. ^•vVT^'XO 
-^^SrSL. ^B^Sa^ 1 0 0 OViz±{f:ho ^Of^. S 
*^>^f;^-h LTTMGio J:^/NH3. ^ -vV T <h L T 
Hz^mL^j^^^h. ms 0 0 A)¥<7)G aN>^>-<b^'i)»2 

BBS 4 1 sifSLm-r^o 

[ 0 1 0 1 1 mmiz Lx. mi #wm 4 1 e . mi mm 
114 1 7. ^xxfm2mmm4 1 8 imiz^>^ 4mm^ 
MLxmrn-t^o 

[01021 siv^T. mmzLxm2^wm4 2oiM 

fsc-r^o fzfzL. ^i#p®4 1 6iz^^^xit4mmf& 

^fi^OiiZMLX^ ® 2#Ff^4 2 0 ilOV^Tii IS L 
:i^ffM$tt5iV>o ^ /vi. »2#^il4 2 Oli. 5 8 0 n 

[01031 rStt® 4 0 1 im^Lfzm. I n G a N:^- 

1 y KS4 3 1 ii. Mg K--7^0pMI nG aN:0- 

r. ^BiaS* 10 5 Ot:«cK^L. ig**:**:^ t LTT 
MG. TMI. :fei:r/NH3. ^H^f3*:^tLXCp2 
Mg. ^'V';r:^*>^^ LrH2^i;lLLr. InGaN;^^ 
h^j:^pmmi^y y KS4 3 1 ^m^mir^o 
[0 10 41 pM»l y KS4 3 1 *ff^«L/cf*. 
A 1 G aN:^^h^j:^pmm2(r>^yy K8 4 3 2 tffM 
i'-^o pMl^l KS4 3 2ii. Mg K--/OpM 

A 1 G aN;5i^tb^J9. If:^l^2 0 0 A^*^^o f&mi^ 
SSr 1 0 5 orciaiifL. Sfl-:^:^ t LTTMG> TM 


(11) #132001-28458 

20 

A. ioJ:(^'NH3. ^m,^if:^tLXCp2Ug. ^\^) 
Tify^tLXm^'iTiLX^ A 1 G aNTj^ib^-?) pMII 
1 y Vmif&mir^o 

[0 10 51 -etr. ffi^iajs«:-€-<!oi 1 1 0 5 ort 

tLXH2^ ^LT^^1&:^^y^ t LTC p2Mg^i;tL. 
GaN;6^^^-?>pMn>^5'^bS433 ^*^3000A 
OlKeT-SS2 pM^-^y KJi4 3 2 JiUffMi-^o pM 

pmrni^hizmmmt-t^o 

[0 10 61 T^-') >V^m^k. ^^-^^^KB^S- 
^^hWL^&L. ^MOff^O-TT.^ ^S±eo»2 pS 
=i>i^^ hS4 3 3<7)SBUffML> RIE (JS:i£14>f 
^tvaiy-f-^i^*) g«-CpM::i>5^:5' b«4 3 3m^^^ 
x.^y^>^*gLa^tft^. pMi3j:^/nM#««:a®*S 

[0 10 71 zc- y^y^'^m^k. y^^^y 9 yi^^mmi'Z 

J:*)^2pM3>i5^^hS43 3C0(i(f^SllBIIJp 2 0 
20 0 Aon i hAu^^tj'pSl;S4 3 4 pMSffi4 
3 4 <7)±(i4<'>T-V >^*fflcOA uJ:^^^0. 5// mO 
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